CCD photometry of standard areas of the seven-color Strömvil photometric system in some open and globular clusters is described. The primary standards are being measured with a two-channel photoelectric photometer on the 1.5 meter telescope on Mt. Lemmon. CCD photometry of standard areas is in progress with the Vatican Advanced Technology Telescope on Mt. Graham and with the CASLEO 2.1 m telescope in Argentina. Two additional Strömvil projects are described.
INTRODUCTION
In 1996 Straižys, Crawford and Philip (1996) proposed a new photometric system, the Strömvil system, which is a combination of the four filters (u,v, b and y) of the Strömgren system and three filters (P , Z and S) of the Vilnius system. The transmittance curves of the filters and their location relative to energy distributions of early-and late-type stars are shown in the original paper. From photometric measures alone the new system can classify stars in temperature, gravity, metallicity and reddening. The Vilnius system alone is also able to do this. However, the joining of both systems makes it possible to use the extensive bank of observations in the Strömgren system by adding only three exposures through the three Vilnius filters.
In this paper the various observing programs underway will be listed and described. Some remarks will be made concerning the vital nature of obtaining flats of high accuracy in each filter and this topic will be described in more detail by Richard Boyle and Vygandas Laugalys in their talks. Robert Janusz in his talk will present plans underway for reduction of the data and a new contribution, the CommandLog, which will enable all members of the group to reduce their data exactly the same way. Algirdas Kazlauskas will discuss the setting up of Strömvil standards in the last paper in this series of papers.
THE OBSERVING PROGRAMS

The VATT observing program
A. G. D. Philip and R. P. Boyle have been observing open and globular clusters using the 1.8-meter Vatican Advanced Technology Telescope on Mt. Graham. In Philip et al. (1996) there are lists of open clusters that have been observed in the Strömgren and Vilnius systems, and preliminary standard areas in the northern and southern hemispheres. At the VATT our main standard cluster has been M 67, followed by M 37. The globular cluster M 92 has also been observed extensively.
The VATT is an altitude-azimuth telescope and this allows one to take one set of frames at one orientation and then take another set at 180 degrees. This information allows us to find the error of the flat since a set of delta magnitudes is generated across the frame and these deltas can be used to correct the flat. The CCD on the VATT has some bad columns, so we always take three frames of each area, moving the telescope about 10 arcseconds between frames. Thus, if a star image falls on a bad column in one frame it will be off the bad column in the other frames. We end up with 6 measures for most of the stars on the frame, and 5 or 4 measures for stars which fall on a bad column. The statistics of the individual measures gives us data concerning the r.m.s. internal errors of the photometry.
We have created a naming scheme for our frames which tells us what run, object, filter and night each frame was made. The first two spaces give the run number, for example S8 for Strömvil observing run number 8. The next three spaces are a condensed name for the object (for example M67, M92 or 147 for NGC 4147). The next is the number of the filter (1-4 for y, b, v, u and 5-8 for S, Z, X, P ). The X filter was recommended by V. Straižys to add useful information to the data obtained with the Strömgren v filter. The Vilnius X passband is placed between the Hδ and H lines, and its measurements are more related to the continuum than the Strömgren's v passband which almost exactly coincides with the Hδ line. The next number is the number of the night on a specific run. The eighth space is reserved for comments. We have made a code of various letters that indicate various remarks about some observations. This naming scheme has turned out to be quite useful in the CommandLog which creates a database of all the observations.
Primary standards measured at Mt. Lemmon
Algirdas Kazlauskas, Julius Sperauskas, KazimierasČernis and Vygandas Laugalys have been members of the two-man teams sent from ITPA to Mt. Lemmon to observe on University of Arizona telescopes. The University of Arizona has been very generous in granting observing time to this program, under the coordination of Richard Boyle at the Vatican Observatory. They have been assigned observing over three-month periods. These trips have been made possible by the award, in 2000, of a Chretien grant of AAS to V. Straižys in support of the Strömvil program. The observers have been setting up primary standards to calibrate the Strömvil system. They have also been setting up standards in the CCD fields being observed at the VATT. With three observing runs now reduced a paper on the calibration of the Strömvil system is in preparation. In a paper in the second morning session A. Kazlauskas will discuss these observations more fully.
Strömgren observations at CASLEO in Argentina
With Olga Pintado (Universidad Nacional de Tucuman) Philip has been observing with a CCD camera on the 2.1-meter telescope at CASLEO. For these runs only the four Strömgren filters were available so measures were made in that system. At this meeting the last two Vilnius filters became available, so the next run will allow Strömvil measures to be made. The two main globular clusters observed so far are NGC 6397 and NGC 6656 for which Philip has single channel photoelectric Strömgren measures made at Cerro Tololo. Strömgren measures also exist in the literature for both of these clusters. These data will allow us to calibrate the new Strömgren CCD photometry.
Although we hope to be able to send a team to a southern observatory to set up southern standards at some future time, but no primary standards have been set up so far in the south.
Strömvil observations with automatic telescopes
Eric Craine, Adam Kraus and David Crawford are organizing a set of automatic telescopes for CCD photometry (Global Network of Automatic Telescopes or GNAT). For observations with the first telescope in Arizona they have obtained a set of Strömvil filters. One of the projects they are planning to do is to set up Strömvil standards and then investigate cluster fields and other regions.
The Kepler Project
Zoran Ninkov of the Rochester Institute of Technology is working on the Kepler Project. NASA will launch a satellite to make a search to detect extrasolar planets by observing their transits in front of solar-type stars. The mission will use a Schmidt telescope with a 0.95-meter aperture and a 105 deg 2 (about 12
• diameter) field of view covered with CCD detectors. The region selected for the search is in Cygnus (RA=19 h 45 m , DEC=+35
• , along the Orion spiral arm. The launch is scheduled for October, 2007. NASA has provided funds for the purchase of a set of Strömvil filters and one group of NASA investigators will use ground-based telescopes to classify stars in Cygnus to identify solar-type stars. The Strömvil system is well suited to make these identifications.
SOME DETAILS CONCERNING CCD OBSERVATIONS
The most critical part of CCD observations is determining the error of the flat. When observations were started on the VATT we took evening and morning twilight flat frames. A first test of the reliability of these flats is to ratio them and when we did this we found errors up to 15% across the frame. We took pinhole pictures of the secondary and primary mirrors and we found extra areas exposed on the CCD which were the result of scattered light in the telescope. The VATT engineers worked on covering all possible reflecting surfaces in the telescope and our later pinhole shots show that the scattered light is much reduced. And more importantly, when we study the error across the flat we now find we are near 1% to 1.5% photometry, depending on the filter used. In the next paper, Richard Boyle will describe our problems with, and finally solving, the large errors initially found in the flat field frames.
The two clusters that we have observed most extensively are the open cluster M 67 and the globular cluster M 92. Our rotated frames of M 67 provide the detailed data which is then used to correct the errors in the flat. We plan to select the best observational data for these two clusters and send the data to ITPA where some of the Lithuanian experts will reduce the data, calibrate it to the Strömvil system and then publish catalogs of the results. A first paper on M 67 is in preparation and should be ready for publication in 2004.
COMMANDLOG
Robert Janusz has written a CommandLog which allows one to paint IRAF commands into the IRAF window when reducing the CCD data. All members of our group will use the CommandLog in reducing data in exactly the same way. Robert Janusz will describe the ideas behind the CommandLog in the last paper in this session.
CONCLUSIONS
It has been shown that the addition to the Strömgren photometric system of three passbands from the Vilnius photometric system makes a more universal system, capable of classifying stars in terms of their astrophysical parameters (temperature, gravity, metallicity, reddening) everywhere in the HR diagram. This property of the Strömvil system is especially important in CCD photometry, making possible the photometric classifications of stars as faint as 20th magnitude and even fainter. In Straižys (1999), graphs were presented showing log g versus T e for simulated observations of reddened stars in the Strömvil system. For 1% photometry the positions of the stars in the plots fell in oval patterns, well separated from stars with different parameters. The Strömvil system was superior in this respect. The application of the Strömvil system with CCD photometry will allow studies to be made of the distributions of stars by stellar type out to greater distances than have been possible up to now.
